New insight in protein-ligand interactions. 2. Stability and properties of two mutant forms of the D-galactose/D-glucose-binding protein from E. coli.
The galactose/glucose-binding protein from E. coli (GGBP) is a 32 kDa protein possessing the typical two-domains structure of the ligand-binding proteins family. GGBP is characterized by low dissociation constant values with respect to glucose binding, displaying an affinity constant for glucose in micromolar range. This feature makes GGBP unsuitable as a sensitive probe for continuous glucose monitoring in blood of diabetic patients. In this work we designed, produced, and characterized two mutant forms of GGBP carrying the following amino acid substitutions in the active center of the protein: W183A or F16A. The two mutant GGBP forms retained a globular structure similar to that of the wild-type GGBP and displayed an affinity for glucose lower than the wild-type GGBP. A deep inspection of the entire set of the obtained results pointed out that the N- and C-terminal domains of GGBP-W183A in the absence of glucose have a stability lower than that of the wild-type protein. In the presence of glucose, the two domains of GGBP-W183A were tightly bound, making the protein structure more stable to the action of denaturing agents. On the contrary, the mutant form GGBP-F16A possesses a very restricted structural stability both in the absence and in the presence of glucose. In this work the role of Phe 16 and W 183 are discussed with regard to the structural and functional features of GGBP. In addition, some general guidelines are reported for the design of a novel glucose biosensor based on the use of GGBP.